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In our paper we consider the formation of the rotating polarization vector and propose the methods of the multiplication of the rotation frequency.
Formation of the rotating polarization vector
The formation of the rotating vector is explained by means of the Figure 1 . On the figure the linearly polarized optical radiation with the wave vector К and polarization Е 1 propagates in the direction z of a gyrotropic crystal. The planes P 1 and P 2 are input and output faces of crystal. Inside of the crystal the radiation splits into two circularly polarized Eigen waves (1) and (2), whose polarization vectors rotate in opposite directions. Assume that the waves travel at different velocities, so the phase difference between waves is
where and are the frequency and velocity of light; L is the length of crystal; and are the refractive indices of Eigen modes. At the output of the crystal the waves are superposed, forming linearly polarized light with the polarization vector Е 2 . The angle of rotation Е 2 relative to Е 1 is = Δ /2 [9] . Let's assume that circularly polarized waves propagate within the crystal at the same velocity ( = ), but with different frequencies ( 1 and 2 ). Then,
where is the time. Assuming that Ω << 1 , 2 , the value of Δ changes slowly with time. In this case, the angle between the polarization vectors Е 1 and Е 2 changes with the angular velocity / = Δ /2 = Ω/2. In other words, the vector Е 2 does not change its modulus and uniformly rotates around the direction of the beam propagation. For elliptical polarization the situation is much more complicated [10] . Here, the total field is represented by an ellipse [11] whose parameters (ellipticity and tilt of the major semiaxis) change slowly with time. Thus, strictly speaking, the major semi-axis rotates un-uniformly. (1). However, with a good approximation, it can be assumed that the rotation angle of the major semi-axis is equal to half the phase difference between the Eigen waves.
With the increasing the ellipticity of the Eigen waves, curve (2) approaches line (1).
PhIO-2018 For the first time the effect of the polarization vector rotation on the basis of AO interaction in gyro tropic crystal was observed in [6] . A version of the polarizationindependent diffraction was used. Figure 3 presents the optical scheme of the method.
The linear polarized optical radiation generated by the laser is reflected from the mirror On the Figure 4 it is shown a typical photograph of an alternating signal from the oscilloscope screen. It is seen that the modulation frequency on the screen is ∼ 82
MHz, which corresponds to the double acoustic frequency. The time sweep of the oscilloscope in Fig. 4 is 5 ns/division, while the signal sensitivity is 20 mV/division. 2. We have described schemes, which make it possible to significantly increase the frequency of the polarization vector rotation. The best is a 'hybrid' scheme combining cascade and polarization-independent diffraction schemes.
Formation of the polarization vector rotating with the double frequency
The results obtained can be used in various devices utilizing the rotation of the polarization vector with a predetermined frequency.
